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32-Mbit, dual I/O, 4-Kbyte subsector erase, 
serial Flash memory with 75 MHz SPI bus interface 

Preliminary Data 

Features 

■ SPI bus compatible serial interface 

■ 75 MHz (maximum) clock frequency 

■ 2.7 V to 3.6 V single supply voltage 

■ Dual input/output instructions resulting in an 
equivalent clock frequency of 150 MHz: 

- Dual Output Fast Read instruction 

- Dual Input Fast Program instruction 

■ 32 Mbit Flash memory 

- Uniform 4-Kbyte subsectors 

- Uniform 64-Kbyte sectors 

■ Additional 64-byte user-lockable, one-time 
programmable (OTP) area 

■ Erase capability 

- Subsector (4-Kbyte) granularity 

- Sector (64-Kbyte) granularity 

- Bulk Erase (32 Mbit) in 1 7 s (typical with 
Vpp = 9 V) 

■ Write protections 

- Software write protection applicable to 
every 64-Kbyte sector (volatile lock bit) 

- Hardware write protection: protected area 
size defined by three non-volatile bits (BPO, 
BP1 and BP2) 

■ Deep Power-down mode: 5 |aA (typical) 

■ Electronic signature 

- JEDEC standard two-byte signature 
(7116h) 

- Unique ID code (UID) -i-1 6 byte of CFI data 

■ More than 1 00 000 write cycles per sector 

■ More than 20 year data retention 

■ Packages 

- ECOPACK® (RoHS compliant) 
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208 mils 
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This is preliminary information on a new product now in development or undergoing evaluation. Details are subject to Mww.sf.com 
change without notice. 
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1 



Description 



The M25PX32 is a 32 Mbit (4 Mb x 8) serial Flasin memory, witin advanced write protection 
meclnanisms, accessed by a Inigin speed SPI-compatible bus. 

Tine M25PX32 supports two new, Inigln-performance dual input/output instructions: 

• Dual Output Fast Read (DOFR) instruction used to read data at up to 75 MHz by using 
both pin DQ1 and pin DQO as outputs 

• Dual Input Fast Program (DIFP) instruction used to program data at up to 75 MHz by 
using both pin DQ1 and pin DQO as inputs 

These new instructions double the transfer bandwidth for read and program operations. 

The memory can be programmed 1 to 256 bytes at a time, using the Page Program 
instruction. 

The memory is organized as 64 sectors that are further divided into 16 subsectors each 
(1024 subsectors in total). 

The memory can be erased a 4-Kbyte subsector at a time, a 64-Kbyte sector at a time, or as 
a whole. It can be Write Protected by software using a mix of volatile and non-volatile 
protection features, depending on the application needs. The protection granularity is of 64 
Kbytes (sector granularity). 

An enhanced Fast Bulk Erase mode is available to speed up Bulk Erase operations in 
factory environment. The device enters this mode whenever the VppH voltage is applied to 
the Write Protect/Enhanced Program supply voltage pin (W/Vpp). 

The M25PX32 has 64 One-Time-Programmable bytes (OTP bytes) that can be read and 
programmed using two dedicated instructions. Read OTP (ROTP) and Program OTP 
(POTP), respectively. These 64 bytes can be permanently locked by a particular Program 
OTP (POTP) sequence. Once they have been locked, they become read-only and this state 
cannot be reverted. 

In order to meet environmental requirements, ST offers the M25PX32 in ECOPACK® 
packages. ECOPACK® packages are Lead-free and RoHS compliant. 

ECOPACK® is an ST trademark. ECOPACK® specifications are available at: www.st.com. 
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Figure 1 . Logic diagram 
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Table 1. Signal names 



Signal name 


Function 


Direction 


C 


Serial Clock 


Input 


DQO 


Serial Data input 


1/0(1) 


DQ1 


Serial Data output 


1/0(2) 


S 


Chip Select 


Input 


W/Vpp 


Write Protect/Enhanced Program supply voltage 


Input 


HOLD 


Hold 


Input 


Vcc 


Supply voltage 




Vss 


Ground 





1 . Serves as an output during Dual Output Fast Read (DOFR) instructions. 

2. Serves as an input during Dual Input Fast Program (DIFP) instructions. 

Figure 2. VFQFPN and 308 connections 
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1 . There is an exposed central pad on the underside of the VFQFPN package. This is pulled, internally, to 
Vss, must not be allowed to be connected to any other voltage or signal line on the PCB. 

2. See Package mechanical section for package dimensions, and how to identify pin-1 . 
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Figures. SOI 6 connections 
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1. DU = Don't use. 

2. See Package mechanical section for package dimensions, and how to identify pin-1 . 
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2 Signal descriptions 

2.1 Serial Data output (DQ1) 

This output signal is used to transfer data serially out of the device. Data are shifted out on 
the falling edge of Serial Clock (C). 

During the Dual Input Fast Program (DIFP) instruction, pin DQ1 is used as an input. It is 
latched on the rising edge of the Serial Clock (C). 

2.2 Serial Data input (DQO) 

This input signal is used to transfer data serially into the device. It receives instructions, 
addresses, and the data to be programmed. Values are latched on the rising edge of Serial 
Clock (C). 

During the Dual Output Fast Read (DOFR) instruction, pin DQO is used as an output. Data 
are shifted out on the falling edge of the Serial Clock (C). 

2.3 Serial Clock (C) 

This input signal provides the timing of the serial interface. Instructions, addresses, or data 
present at Serial Data input (DQO) are latched on the rising edge of Serial Clock (C). Data 
on Serial Data output (DQ1 ) changes after the falling edge of Serial Clock (C). 



2.4 Chip Select (S) 



When this input signal is High, the device is deselected and Serial Data output (DQ1) is at 
high impedance. Unless an internal Program, Erase or Write Status Register cycle is in 
progress, the device will be in the Standby Power mode (this is not the Deep Power-down 
mode). Driving Chip Select (S) Low enables the device, placing it in the Active Power mode. 

After Power-up, a falling edge on Chip Select (S) is required prior to the start of any 
instruction. 



2.5 Hold (HOLD) 



The Hold (HQLD) signal is used to pause any serial communications with the device without 
deselecting the device. 

During the Hold condition, the Serial Data output (DQ1) is high impedance, and Serial Data 
input (DQO) and Serial Clock (C) are Don't care. 

To start the Hold condition, the device must be selected, with Chip Select (S) driven Low. 
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2.6 Write Protect/Enhanced Program supply voltage (W/Vpp) 



WA/pp is both a control input and a power supply pin. The two functions are selected by the 
voltage range applied to the pin. 

If the W/Vpp input is kept in a low voltage range (0 V to Vqq) the pin is seen as a control 
input. This input signal is used to freeze the size of the area of memory that is protected 
against program or erase instructions (as specified by the values in the BP2, BP1 and BPO 
bits of the Status Register. See Table 9). 

If Vpp is in the range of Vppn (as defined in Table 14) it acts as an additional power supply 
during the Bulk Erase cycle. In this case Vpp must be stable until the Bulk Erase algorithm is 
completed. 



2.7 



Vqq supply voltage 



Vcc is the supply voltage. 



2.8 



Vss ground 



Vgs is the reference for the Vcc supply voltage. 
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3 SPI modes 



These devices can be driven by a microcontroller with its SPI peripheral running in either of 
the two following modes: 

• CPOL=0, CPHA=0 

• CP0L=1, CPHA=1 

For these two modes, input data is latched in on the rising edge of Serial Clock (C), and 
output data is available from the falling edge of Serial Clock (C). 

The difference between the two modes, as shown in Figure 5, is the clock polarity when the 
bus master is in Standby mode and not transferring data: 

• C remains at 0 for (CPOL=0, CPHA=0) 

• C remains at 1 for (CP0L=1 , CPHA=1 ) 

Figure 4. Bus Master and memory devices on the SPI bus 
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1 . The Write Protect (W) and Hold (HOLD) signals should be driven, High or Low as appropriate. 

Figure 4 shows an example of three devices connected to an MCU, on an SPI bus. Only one 
device is selected at a time, so only one device drives the Serial Data output (DQ1 ) line at a 
time, the other devices are high impedance. Resistors R (represented in Figure 4) ensure 
that the M25PX32 is not selected if the Bus Master leaves the S line in the high impedance 
state. As the Bus Master may enter a state where all inputs/outputs are in high impedance 
at the same time (for example, when the Bus Master is reset), the clock line (C) must be 
connected to an_external pull-down resistor so that, when all inputs/outputs become hjgh 
impedance, the S line is pulled High while the C line is pulled Low (thus ensuring that S and 
C do not become High at the same time, and so, that the tgHCH requirement is met). The 
typical value of R is 100 kQ, assuming that the time constant R*Cp (Cp = parasitic 
capacitance of the bus line) is shorter than the time during which the Bus Master leaves the 
SPI bus in high impedance. 
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Example: Cp = 50 pF, that is R*Cp = 5 |is <=> the application must ensure that the Bus 
Master never leaves the SPI bus in the high impedance state for a time period shorter than 
5 [IS. 



Figure 5. SPI modes supported 
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4 Operating features 



4.1 Page programming 

To program one data byte, two instructions are required: Write Enable (WREN), winicin is one 
byte, and a Page Program (PP) sequence, winicin consists of four bytes plus data. This is 
followed by the internal Program cycle (of duration tpp). 

To spread this overhead, the Page Program (PP) instruction allows up to 256 bytes to be 
programmed at a time (changing bits from 1 to 0), provided that they lie in consecutive 
addresses on the same page of memory 

For optimized timings, it is recommended to use the Page Program (PP) instruction to 
program all consecutive targeted bytes in a single sequence versus using several Page 
Program (PP) sequences with each containing only a few bytes (see Page Program (PP) 
and Table 17: AC characteristics). 



4.2 Dual Input Fast Program 

The Dual Input Fast Program (DIFP) instruction makes it possible to program up to 256 
bytes using two input pins at the same time (by changing bits from 1 to 0). 

For optimized timings, it is recommended to use the Dual Input Fast Program (DIFP) 
instruction to program all consecutive targeted bytes in a single sequence rather to using 
several Dual Input Fast Program (DIFP) sequences each containing only a few bytes (see 
Section 6. 12: Dual Input Fast Program (DIFP)). 



4.3 Subsector Erase, Sector Erase and Bulk Erase 

The Page Program (PP) instruction allows bits to be reset from 1 to 0. Before this can be 
applied, the bytes of memory need to have been erased to all 1s (FFh). This can be 
achieved either a subsector at a time, using the Subsector Erase (SSE) instruction, a sector 
at a time, using the Sector Erase (SE) instruction, or throughout the entire memory, using 
the Bulk Erase (BE) instruction. This starts an internal Erase cycle (of duration tssE- tsE oi" 

tBE)- 

The Erase instruction must be preceded by a Write Enable (WREN) instruction. 



4.4 Polling during a Write, Program or Erase cycle 

A further improvement in the time to Write Status Register (WRSR), Program OTP (POTP), 
Program (PP), Dual Input Fast Program (DIFP) or Erase (SSE, SE or BE) can be achieved 
by not waiting for the worst case delay (tw, tpp tssE. ^sE' or teE)- The Write In Progress 
(WIP) bit is provided in the Status Register so that the application program can monitor its 
value, polling it to establish when the previous Write cycle. Program cycle or Erase cycle is 
complete. 
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4.5 Fast Bulk Erase mode 

The Fast Bulk Erase mode is used to speed up Bulk Erase operations. The device enters 
the Fast Bulk Erase mode during a Bulk Erase instruction whenever a voltage equal to VppH 
is applied to the W/Vpp pin. 

The use of the Fast Bulk Erase mode requires specific operating conditions in addition to the 
normal ones (Vqq must be within the normal operating range): 

• the voltage applied to the WA/pp pin must be equal to VppH (see Table 13) 

• ambient temperature, T^ must be 25 °C ±1 0 °C, 

• the cumulated time during which W/Vpp is at VppH should be less than 80 hours. 



4.6 Active Power, Standby Power and Deep Power-down modes 

When Chip Select (S) is Low, the device is selected, and in the Active Power mode. 

When Chip Select (S) is High, the device is deselected, but could remain in the Active Power 
mode until all internal cycles have completed (Program, Erase, Write Status Register). The 
device then goes in to the Standby Power mode. The device consumption drops to Icci- 

The Deep Power-down mode is entered when the specific instruction (the Deep Power- 
down (DP) instruction) is executed. The device consumption drops further to \cc2- The 
device remains in this mode until another specific instruction (the Release from Deep 
Power-down (RDP) instruction) is executed. 

While in the Deep Power-down mode, the device ignores all Write, Program and Erase 
instructions (see Deep Power-down (DP)), this can be used as an extra software protection 
mechanism, when the device is not in active use, to protect the device from inadvertent 
Write, Program or Erase instructions. 



4.7 Status Register 

The Status Register contains a number of status and control bits that can be read or set (as 
appropriate) by specific instructions. See Section 6.4: Read Status Register (RDSR) for a 
detailed description of the Status Register bits. 
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4.8 



Protection modes 



There are protocol-related and specific hardware and software protection modes. They are 
described below. 



The environments where non-volatile memory devices are used can be very noisy. No SPI 
device can operate correctly in the presence of excessive noise. To help combat this, the 
M25PX32 features the following data protection mechanisms: 

• Power On Reset and an internal timer (tpuvv) can provide protection against inadvertent 
changes while the power supply is outside the operating specification 

• Program, Erase and Write Status Register instructions are checked that they consist of 
a number of clock pulses that is a multiple of eight, before they are accepted for 
execution 

• All instructions that modify data must be preceded by a Write Enable (WREN) 
instruction to set the Write Enable Latch (WEL) bit. This bit is returned to its reset state 
by the following events: 

Power- up 

- Write Disable (WRDI) instruction completion 

Write Status Register (WRSR) instruction completion 

- Write to Lock Register (WRLR) instruction completion 

- Program OTP (POTP) instruction completion 
Page Program (PP) instruction completion 

Dual Input Fast Program (DIFP) instruction completion 
Subsector Erase (SSE) instruction completion 
Sector Erase (SE) instruction completion 

- Bulk Erase (BE) instruction completion 

• In addition to the low power consumption feature, the Deep Power-down mode offers 
extra software protection, as all Write, Program and Erase instructions are ignored. 



4.8.1 



Protocol-related protections 
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4.8.2 Specific hardware and software protection 

There are two software protected modes, SPM1 and SPM2, that can be combined to prote^ 
the memory array as required. The SPM2 can be locked by hardware with the help of the W 
input pin. 

SPM1 and SPM2 

• The first software protected mode (SPM1 ) is managed by specific Lock Registers 
assigned to each 64 Kbyte sector. 

The Lock Registers can be read and written using the Read Lock Register (RDLR) and 
Write to Lock Register (WRLR) instructions. 

In each Lock Register two bits control the protection of each sector: the Write Lock bit 
and the Lock Down bit. 

Write Lock bit: 

The Write Lock bit determines whether the contents of the sector can be modified 
(using the Write, Program or Erase instructions). When the Write Lock bit is set to 
'1 ', the sector is write protected - any operations that attempt to change the data 
in the sector will fail. When the Write Lock bit is reset to '0', the sector is not write 
protected by the Lock Register, and may be modified. 

- Lock Down bit: 

The Lock Down bit provides a mechanism for protecting software data from simple 
hacking and malicious attack. When the Lock Down bit is set, '1 ', further 
modification to the Write Lock and Lock Down bits cannot be performed. A power- 
up, is required before changes to these bits can be made. When the Lock Down bit 
is reset, '0', the Write Lock and Lock Down bits can be changed. 

The definition of the Lock Register bits is given in Table 9: Lock Register out. 



Table 2. Software protection truth table (Sectors 0 to 63, 64 Kbyte granularity) 



Sector Lock 
Register 


Protection status 


Lock 
Down bit 


Write 
Locl< bit 


0 


0 


Sector unprotected from Program/Erase/Write operations, protection status 
reversible 


0 


1 


Sector protected from Program/Erase/Write operations, protection status 
reversible 


1 


0 


Sector unprotected from Program/Erase/Write operations. 
Sector protection status cannot be changed except by a Power-up. 


1 


1 


Sector protected from Program/Erase/Write operations. 

Sector protection status cannot be changed except by a Power-up. 



• the second software protected mode (SPM2) uses the Block Protect bits (see 

Section 6.4.3: BP2, BP1, BPO bits) and the Top/Bottom bit (see Section 6.4.4: TBbitj to 
allow part of the memory to be configured as read-only 
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Table 3. Protected area sizes 



Status Register 
contents 


lUlemory content 


TB 
bit 


BP 
bit 2 


BP 
bit1 


BP 
bitO 


Protected area 


Unprotected area 


0 


0 


0 


0 


none 


All sectors*^) (64 sectors: 0 to 63) 


n 




n 


1 


1 Innpr fi4th l^e^rtnr Pt'^\ 


1 n\A/pr fi'^/fiAthQ ^R*^ QprtnrQ- 0 tn fi2^ 


n 


u 


1 


n 




1 n\A/pr '^1/'^2nrlQ ^fiP QprtnrQ- 0 tn 


0 


0 


1 


1 


1 Innpr civtppnth {ir\\ ir cpr^tnrc" fiO trt 

63) 


Lower 15/16ths (60 sectors: 0 to 59) 


n 


-| 


n 


n 


1 Innpr pinhth ^pinht QPPtnrQ" ^fi tn 


Lower seven-eighths (56 sectors: 0 
to 55) 


0 


1 


0 


1 


Upper quarter (sixteen sectors: 48 to 
63) 


Lower three-quarters (48 sectors: 0 
to 47) 


0 


1 


1 


0 


LJnnpr half (thirtv-two *=>Pf:tor9' 32 to 
63) 


Lower half (32 sectors: 0 to 31) 


0 


1 


1 


1 


All sectors (64 sectors' 0 to 63^ 


none 




0 


0 


0 


none 


All sectors'^' (64 sectors: 0 to 63) 




0 


0 


1 


Lower 64th (sector 0) 


Upper 63/64ths (63 sectors: 1 to 63) 




0 


1 


0 


Lower 32nd (two sectors: 0 and 1) 


Upper 31/32ths (62 sectors: 2 to 63) 




0 


1 


1 


Lower 16th (four sectors: 0 to 3) 


Upper 1 5/1 6ths (60 sectors: 4 to 63) 




1 


0 


0 


Lower 8th (eight sectors: 0 to 7) 


Upper 7/8ths (56 sectors: 8 to 63) 




1 


0 


1 


Lower 4th (sixteen sectors: 0 to 15) 


Upper 3/4ths (48 sectors: 16 to 63) 




1 


1 


0 


Lower half (thirty-two sectors: 0 to 
31) 


Upper half (32 sectors: 32 to 63) 




1 


1 


1 


All sectors (64 sectors: 0 to 63) 


none 



1 . The device is ready to accept a Bulk Erase instruction if, and only if, all Block Protect (BP2, BP1 , BPO) are 
0. 



As a second level of protection, the Write Protect signal (applied on the W/Vpp pin) can 
freeze the Status Register in a read-only mode. In this mode, the Block Protect bits (BP2, 
BP1 , BPO) and the Status Register Write Disable bit (SRWD) are protected. For more 
details, see Section 6.5: Write Status Register (WRSR). 
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4.9 Hold condition 

The Hold (HOLD) signal is used to pause any serial communications with the device without 
resetting the clocking sequence. However, taking this signal Low does not terminate any 
Write Status Register, Program or Erase cycle that is currently in progress. 

To enter the Hold condition, the device must be selected, with Chip Select (S) Low. 

The Hold condition starts on the falling edge of the Hold (HOLD) signal, provided that this 
coincides with Serial Clock (C) being Low (as shown in Figure 6). 

The Hold condition ends on the rising edge of the Hold (HOLD) signal, provided that this 
coincides with Serial Clock (C) being Low. 

If the falling edge does not coincide with Serial Clock (C) being Low, the Hold condition 
starts after Serial Clock (C) next goes Low. Similarly if the rising edge does not coincide 
with Serial Clock (C) being Low, the Hold condition ends after Serial Clock (C) next goes 
Low. (This is shown in Figure 6). 

During the Hold condition, the Serial Data output (DQ1) is high impedance, and Serial Data 
input (DOO) and Serial Clock (C) are Don't care. 

Normally, the device is kept selected, with Chip Select (S) driven Low, for the whole duration 
of the Hold condition. This is to ensure that the state of the internal logic remains unchanged 
from the moment of entering the Hold condition. 

If Chip Select (S) goes High while the device is in the Hold condition, this has the effect of 
resetting the internal logic of the device. To restart communication with the device, it is 
necessary to drive Hold (HOLD) High, and then to drive Chip Select (S) Low. This prevents 
the device from going back to the Hold condition. 



Figure 6. l-lold condition activation 
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Memory organization 



The memory is organized as: 
4 1 94 304 bytes (8 bits eacin) 
1024 subsectors (4 Kbytes eacin) 
64 sectors (64 Kbytes eacin) 
1 6384 pages (256 bytes eacin) 
64 OTP bytes located outside tine main memory array 

Eacin page can be individually programmed (bits are programmed from 1 to 0). The device is 
Subsector, Sector or Bulk Erasable (bits are erased from 0 to 1) but not Page Erasable. 



Figure 7. Blocic diagram 
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Table 4. IVIemory organization 



Sector 


Subsector 


Address range 


63 


1023 


3FF000h 


3FFFFFh 








1008 


3F0000h 


3F0FFFh 


62 


1007 


3EF000h 


3EFFFFh 








992 


3E0000h 


3E0FFFh 


61 


991 


SDFOOOh 


3DFFFFh 








976 


3D0000h 


3D0FFFh 


60 


975 


3CF000h 


3CFFFFh 








960 


3C0000h 


3C0FFFh 


59 


959 


SBFOOOh 


3BFFFFh 








944 


3B0000h 


3B0FFFh 


58 


943 


3AF000a 


3AFFFFh 








928 


3A0000h 


3A0FFFh 


57 


927 


39F000h 


39FFFFh 








912 


390000h 


390FFFh 


56 


911 


38F000h 


38FFFFh 








896 


380000h 


380FFFh 


55 


895 


37F000h 


37FFFFh 








880 


370000h 


370FFFh 


54 


879 


36F000h 


36FFFFh 








864 


360000h 


360FFFh 


53 


863 


35F000h 


35FFFFh 








848 


350000h 


350FFFh 
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Sector 


Subsector 


Address range 


52 


847 


34F000h 


34FFFFh 








832 


340000h 


340FFFh 


51 


831 


33F000h 


33FFFFh 








816 


330000h 


330FFFh 


50 


815 


32F000h 


32FFFFh 








800 


320000h 


320FFFh 


49 


799 


31 FOOOh 


31 FFFFh 








784 


310000h 


310FFFh 


48 


783 


30F000h 


30FFFFh 








768 


300000h 


SOOFFFh 


47 


767 


2FF000h 


2FFFFFh 








752 


2F0000h 


2F0FFFh 


46 


751 


2EF000h 


2EFFFFh 








736 


2E0000h 


2E0FFFh 


45 


735 


2DF000h 


2DFFFFh 








720 


2D0000h 


2D0FFFh 


44 


719 


2CF000h 


2CFFFFh 








704 


2C0000h 


2C0FFFh 


43 


703 


2BF000h 


2BFFFFh 








688 


2B0000h 


2B0FFFh 


42 


687 


2AF000h 


2AFFFFh 








672 


2A0000h 


2A0FFFh 
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Table 4. IVIemory organization (continued) 



Sector 


Subsector 


Address range 


41 


671 


29F000h 


29FFFFh 








656 


290000h 


290FFFh 


40 


655 


28F000h 


28FFFFh 








640 


280000h 


280FFFh 


39 


639 


27F000h 


27FFFFh 








624 


270000h 


270FFFh 


38 


623 


26F000h 


26FFFFh 








608 


260000h 


260FFFh 


37 


607 


25F000h 


25FFFFh 








592 


250000h 


250FFFh 


36 


591 


24F000h 


24FFFFh 








576 


240000h 


240FFFh 


35 


575 


23F000h 


23FFFFh 








560 


230000h 


230FFFh 


34 


559 


22F000h 


22FFFFh 








544 


220000h 


220FFFh 


33 


543 


21F000h 


21FFFFh 








528 


210000h 


210FFFh 


32 


527 


20F000h 


20FFFFh 








512 


200000h 


200FFFh 


31 


511 


IFFOOOh 


IFFFFFh 








496 


1 FOOOOh 


IFOFFFh 



Sector 


Subsector 


Address range 


30 


495 


lEFOOOh 


lEFFFFh 








480 


1 EOOOOh 


lEOFFFh 


29 


479 


IDFOOOh 


IDFFFFh 








464 


1 DOOOOh 


IDOFFFh 


28 


463 


ICFOOOh 


ICFFFFh 








448 


ICOOOOh 


ICOFFFh 


27 


447 


IBFOOOh 


IBFFFFh 








432 


IBOOOOh 


IBOFFFh 


26 


431 


lAFOOOh 


lAFFFFh 








416 


lAOOOOh 


lAOFFFh 


25 


415 


19F000h 


19FFFFh 








400 


190000h 


190FFFh 


24 


399 


ISFOOOh 


ISFFFFh 








384 


ISOOOOh 


ISOFFFh 


23 


383 


17F000h 


17FFFFh 








368 


170000h 


170FFFh 


22 


367 


16F000h 


16FFFFh 








352 


160000h 


160FFFh 


21 


351 


15F000h 


15FFFFh 








336 


150000h 


150FFFh 


20 


335 


14F000h 


14FFFFh 








320 


140000h 


140FFFh 
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Table 4. IVIemory organization (continued) 



Sector 


Subsector 


Address range 


19 


319 


13F000h 


13FFFFh 








304 


130000h 


130FFFh 


18 


303 


12F000h 


12FFFFh 








288 


120000h 


120FFFh 


17 


287 


IIFOOOh 


IIFFFFh 








272 


nooooh 


IIOFFFh 


16 


271 


lOFOOOh 


lOFFFFh 








256 


lOOOOOh 


lOOFFFh 


15 


255 


FFOOOh 


FFFFFh 








240 


FOOOOh 


FOFFFh 


14 


239 


EFOOOh 


EFFFFh 








224 


EOOOOh 


EOFFFh 


13 


223 


DFOOOh 


DFFFFh 








208 


DOOOOh 


DOFFFh 


12 


207 


CFOOOh 


CFFFFh 








192 


COOOOh 


COFFFh 


11 


191 


BFOOOh 


BFFFFh 








176 


BOOOOh 


BOFFFh 


10 


175 


AFOOOh 


AFFFFh 








160 


AOOOOh 


AOFFFh 


9 


159 


9F000h 


9FFFFh 








144 


90000h 


90FFFh 



Sector 


Subsector 


Address range 




143 


8F000h 


8FFFFh 


8 










128 


80000h 


80FFFh 




127 


7F000h 


7FFFFh 


7 










112 


70000h 


70FFFh 




111 


6F000h 


6FFFFh 


6 










96 


eooooh 


eOFFFh 




95 


5F000h 


5FFFFh 


5 










80 


50000h 


50FFFh 




79 


4F000h 


4FFFFh 


4 










64 


40000h 


40FFFh 




63 


3F000h 


3FFFFh 


3 










48 


30000h 


30FFFh 




47 


2F000h 


2FFFFh 


2 










32 


20000h 


20FFFh 




31 


1 FOOOh 


IFFFFh 


1 










16 


1 OOOOh 


lOFFFh 




15 


OFOOOh 


OFFFFh 












4 


04000h 


04FFFh 


0 


3 


03000h 


03FFFh 




2 


02000h 


02FFFh 




1 


OlOOOh 


OlFFFh 




0 


OOOOOh 


OOFFFh 
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6 Instructions 



All instructions, addresses and data are shifted in and out of the device, most significant bit 
first. 

Serial Data input(s) DQO (DQ1) is (are) sampled on the first rising edge of Serial Clock (C) 
after Chip Select (S) is driven Low. Then, the one-byte instruction code must be shifted in to 
the device, most significant bit first, on Serial Data input(s) DQO (DQ1), each bit being 
latched on the rising edges of Serial Clock (C). 

The instruction set is listed in Table 5. 

Every instruction sequence starts with a one-byte instruction code. Depending on the 
instruction, this might be followed by address bytes, or by data bytes, or by both or none. 

In the case of a Read Data Bytes (READ), Read Data Bytes at higher speed (Fast_Read), 
Dual Output Fast Read (DORR), Read OTP (ROTP), Read Lock Registers (RDLR), Read 
Status Register (RDSR), Read Identification (RDID) or Release from Deep Power-down 
(RDP) instruction, the shifted-in instruction sequence is followed by a data-out sequence. 
Chip Select (S) can be driven High after any bit of the data-out sequence is being shifted 
out. 

In the case of a Page Program (PP), Program OTP (POTP), Dual Input Fast Program 
(DIFP), Subsector Erase (SSE), Sector Erase (SE), Bulk Erase (BE), Write Status Register 
(WRSR), Write to Lock Register (WRLR), Write Ejiable (WREN), Write Disable (WRDI) or 
Deep Power-down (DP) instruction. Chip Select (S) must be driven High exactly at a byte 
boundary otherwise the instruction is rejected, and is not executed. That is. Chip Select (S) 
must driven High when the number of clock pulses after Chip Select (S) being driven Low is 
an exact multiple of eight. 

All attempts to access the memory array during a Write Status Register cycle. Program 
cycle or Erase cycle are ignored, and the internal Write Status Register cycle. Program 
cycle or Erase cycle continues unaffected. 
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Table 5. Instruction set 



Instruction 


Description 


One-byte instruction 
code 


Address 
bytes 


Dummy 
bytes 


Data 
bytes 


WREN 


Write Enable 


0000 0110 


06h 


0 


0 


0 


WRDI 


Write Disable 


0000 0100 


04h 


0 


0 


0 


RDID 


Read Identification 


1001 1111 


9Fh 


0 


0 


1 to 20 


1001 1110 


9Eh 


0 


0 


1 to 3 


riL/ori 


ritsdU oldLUb riyyiblcF 


0000 0101 


05h 




u 


1 to 00 


Vv riori 


VVIIiy oLdLUb nyylblcl 


0000 0001 


Olh 


n 
V 


u 


H 
1 


WRLR 


Write to Lock Register 


1110 0101 


E5h 


3 


0 


1 


RDLR 


Read Lock Register 


1110 1000 


E8h 


3 


0 


1 


READ 


Read Data Bytes 


0000 0011 


03h 


3 


0 


1 to 00 


CACX DC An 

rAo 1 rltAU 


Read Data Bytes at higher 
speed 


nnnn 1 ni 1 

\J\J\J\J lull 


OBh 


o 
o 


H 

\ 


1 to 00 


DOFR 


Dual Output Fast Read 


0011 1011 


3Bh 


3 


1 


1 to 00 


ROTP 


Read OTP (Read 64 bytes of 

PlTP QroQ\ 
1 r dicd^ 


0100 1011 


4Bh 


3 


1 


1 to 65 


POTP 


rrogram \j\ r (rroyram d4 
bytes of OTP area) 


0100 0010 


42h 


3 


0 


1 to 65 


PR 


Page Program 


0000 0010 


02h 


3 


0 


1 to 256 


DIFP 


DiipI Inniit F^^it Prnnr^m 


1010 0010 


A2h 


3 


0 


1 to 256 


SSE 


Subsector Erase 


0010 0000 


20h 


3 


0 


0 


SE 


Sector Erase 


1101 1000 


D8h 


3 


0 


0 


BE 


Bulk Erase 


1100 0111 


C7h 


0 


0 


0 


DP 


Deep Power-down 


1011 1001 


B9h 


0 


0 


0 


RDP 


Release from Deep Power- 
down 


1010 1011 


ABh 


0 


0 


0 
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6.1 Write Enable (WREN) 

The Write Enable (WREN) instruction {Figure 8) sets tine Write Enable Latch (WEL) bit. 

The Write Enable Latch (WEL) bit must be set prior to every Page Program (PP), Dual Input 
Fast Program (DIFP), Program OTP (POTP), Write to Lock Register (WRLR), Subsector 
Erase (SSE), Sector Erase (SE), Bulk Erase (BE) and Write Status Register (WRSR) 
instruction. 

The Write Enable (WREN) instruction is entered by driving Chip Select (S) Low, sending the 
instruction code, and then driving Chip Select (S) High. 



Figure 8. Write Enable (WREN) instruction sequence 
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6.2 Write Disable (WRDI) 

The Write Disable (WRDI) instruction {Figure 9) resets the Write Enable Latch (WEL) bit. 

The Write Disable (WRDI) instruction is entered by driving Chip Select (S) Low, sending the 
instruction code, and then driving Chip Select (S) High. 

The Write Enable Latch (WEL) bit is reset under the following conditions: 

• Power- up 

• Write Disable (WRDI) instruction completion 

• Write Status Register (WRSR) instruction completion 

• Write lo Lock Register (WRLR) instruction completion 

• Page Program (PP) instruction completion 

• Dual Input Fast Program (DIFP) instruction completion 

• Program OTP (POTP) instruction completion 

• Subsector Erase (SSE) instruction completion 

• Sector Erase (SE) instruction completion 

• Bulk Erase (BE) instruction completion 

Figure 9. Write Disable (WRDI) instruction sequence 
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6.3 Read Identification (RDID) 

The Read Identification (RDID) instruction allows to read the device identification data: 

• Manufacturer identification (one byte) 

• Device identification (two bytes) 

• A Unique ID code (UID) followed by 1 6 bytes of CFI data 

The manufacturer identification is assigned by JEDEC, and has the value 20h for 
STMicroelectronics. The device identification is assigned by the device manufacturer, and 
indicates the memory type in the first byte (71 h), and the memory capacity of the device in 
the second byte (16h). The UID is set to 10h and indicates that 16 bytes, related to the CFI 
content, are following. 

Any Read Identification (RDID) instruction while an Erase or Program cycle is in progress, is 
not decoded, and has no effect on the cycle that is in progress. 

The Read Identification (RDID) instruction should not be issued while the device is in Deep 
Power-down mode. 

The device is first selected by driving Chip Select (S) Low. Then, the 8-bit instruction code 
for the instruction is shifted in. After this, the 24-bit device identification, stored in the 
memory, the 8-bit Unique ID code followed by 1 6 bytes of CFI content will be shifted out on 
Serial Data output (DQ1 ). Each bit is shifted out during the falling edge of Serial Clock (C). 

The instruction sequence is shown in Figure 10. 

The Read Identification (RDID) instruction is terminated by driving Chip Select (S) High at 
any time during data output. 

When Chip Select (S) is driven High, the device is put in the Standby Power mode. Once in 
the Standby Power mode, the device waits to be selected, so that it can receive, decode and 
execute instructions. 



Table 6. Read Identification 


RDID) data-out sequence 


Manufacturer identification 


Device identification 


UID 


CFI content 


lUlemory type 


lUlemory capacity 


20h 


71 h 


16h 


lOh 


1 6 bytes 



Figure 10. Read Identification (RDID) instruction sequence and data-out sequence 
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6.4 Read Status Register (RDSR) 

The Read Status Register (RDSR) instruction allows the Status Register to be read. The 
Status Register may be read at any time, even while a Program, Erase or Write Status 
Register cycle is in progress. When one of these cycles is in progress, it is recommended to 
check the Write In Progress (WIP) bit before sending a new instruction to the device. It is 
also possible to read the Status Register continuously, as shown in Figure 1 1. 



Table 7. Status Register format 

b7 bO 



SRWD 


0 


TB 


BP2 


BP1 


BPO 


WEL 


WIP 



Status Register Write Protect 

Top/Bottom bit 

Block Protect bits 

Write Enable Latch bit 

Write In Progress bit 

The status and control bits of the Status Register are as follows: 

6.4.1 WIP bit 

The Write In Progress (WIP) bit indicates whether the memory is busy with a Write Status 
Register, Program or Erase cycle. When set to 1 , such a cycle is in progress, when reset to 
0 no such cycle is in progress. 

6.4.2 WEL bit 

The Write Enable Latch (WEL) bit indicates the status of the internal Write Enable Latch. 
When set to 1 the internal Write Enable Latch is set, when set to 0 the internal Write Enable 
Latch is reset and no Write Status Register, Program or Erase instruction is accepted. 

6.4.3 BP2, BP1, BPO bits 

The Block Protect (BP2, BP1 , BPO) bits are non-volatile. They define the size of the area to 
be software protected against Program and Erase instructions. These bits are written with 
the Write Status Register (WRSR) instruction. When one or more of the Block Protect (BP2, 
BP1 , BPO) bits is set to 1 , the relevant memory area (as defined in Table 3) becomes 
protected against Page Program (PP) and Sector Erase (SE) instructions. The Block Protect 
(BP2, BP1 , BPO) bits can be written provided that the Hardware Protected mode has not 
been set. The Bulk Erase (BE) instruction is executed if, and only if, all Block Protect (BP2, 
BP1 , BPO) bits are 0. 
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6.4.4 



TB bit 



The Top/Bottom (TB) bit is non-volatile. It can be set and reset with the Write Status 
Register (WRSR) instruction provided that the Write Enable (WREN) instruction has been 
issued. The Top/Bottom (TB) bit is used in conjunction with the Block Protect (BPO, BP1, 
BP2) bits to determine if the protected area defined by the Block Protect bits starts from the 
top or the bottom of the memory array: 

• When TB is reset to '0' (default value), the area protected by the Block Protect bits 
starts from the top of the memory array (see Table 3: Protected area sizes) 

• When TB is set to '1 ', the area protected by the Block Protect bits starts from the 
bottom of the memory array (see Table 3: Protected area sizes) 

The TB bit cannot be written when the SRWD bit is set to '1 ' and the W pin is driven Low. 

6.4.5 SRWD bit 

The Status Register Write Disable (SRWD) bit is operated in conjunction with the Write 
Protect (WA/pp) signal. The Status Register Write Disable (SRWD) bit and the Write Protect 
(WA/pp) signal allow the device to be put in the hardware protectedmode (when the Status 
Register Write Disable (SRWD) bit is set to '1 and Write Protect (W/Vpp) is driven Low). In 
this mode, the non-volatile bits of the Status Register (SRWD, BP2, BP1 , BPO) become 
read-only bits and the Write Status Register (WRSR) instruction is no longer accepted for 
execution. 



Figure 1 1 . Read Status Register (RDSR) instruction sequence and data-out 
sequence 
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6.5 Write Status Register (WRSR) 

The Write Status Register (WRSR) instruction allows new values to be written to the Status 
Register. Before it can be accepted, a Write Enable (WREN) instruction must previously 
have been executed. After the Write Enable (WREN) instruction has been decoded and 
executed, the device sets the Write Enable Latch (WEL). 

The Write Status Register (WRSR) instruction is entered by driving Chip Select (S) Low, 
followed by the instruction code and the data byte on Serial Data input (DQO). 

The instruction sequence is shown in Figure 12. 

The Write Status Register (WRSR) instruction has no effect on b6, b1 and bO of the Status 
Register. b6 is always read as '0'. 

Chip Select (S) must be driven High after the eighth bit of the data byte has been latched in. 
If not, the Write Status Register (WRSR) instruction is not executed. As soon as Chip Select 
(S) is driven High, the self-timed Write Status Register cycle (whose duration is tw) is 
initiated. While the Write Status Register cycle is in progress, the Status Register may still 
be read to check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) 
bit is 1 during the self-timed Write Status Register cycle, and is 0 when it is completed. 
When the cycle is completed, the Write Enable Latch (WEL) is reset. 

The Write Status Register (WRSR) instruction allows the user to change the values of the 
Block Protect (BP2, BP1 , BPO) bits, to define the size of the area that is to be treated as 
read-only as defined in Table 3. The Write Status Register (WRSR) instruction also allows 
the user to set and reset the Status Register Write Disable (SRWD) bit in accordance with 
the Write_Protect (W/Vpp) signal. The Status Register Write Disable (SRWD) bit and Write 
Protect (W/Vpp) signal allow the device to be put in the hardware protected mode (HPM). 
The Write Status Register (WRSR) instruction is not executed once the hardware protected 
mode (HPM) is entered. 

Figure 12. Write Status Register (WRSR) instruction sequence 
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Table 8. Protection modes 



W/Vpp 
signal 


SRWD 
bit 


Mode 


Write Protection 
of the Status 
Register 


IVIemory content 


Protected area*^' 


Unprotected area'^' 


1 


0 


Software 
protected 
(SPM) 


Status Register is 
Writable (if the 
WREN instruction 
lias set the WEL 
bit) 

The values in the 
SRWD, BP2, BP1 
and BPO bits can 
be changed 


Protected against 
Page Program, 
Sector Erase and 
Bull< Erase 


Ready to accept 
Page Program and 
Sector Erase 
instructions 


0 


0 


1 


1 


0 


1 


Hardware 
protected 
(HPM) 


Status Register is 

hardware write 

protected 

The values in the 

SRWD, BP2, BP1 

and BPO bits 

cannot be changed 


Protected against 
Page Program, 
Sector Erase and 
Bull< Erase 


Ready to accept 
Page Program and 
Sector Erase 
instructions 



1 . As defined by the values in the Block Protect (BP2, BP1 , BPO) bits of the Status Register, as shown in 
Table 3 



The protection features of the device are summarized in Table 8. 

When the Status Register Write Disable (SRWD) bit of the Status Register is 0 (its initial 
delivery state), it is possible to write to the Status Register provided that the Write Enable 
Latch (WEL) bit has previously been set by a Write Enable (WREN) instruction, regardless 
of the whether Write Protect (W/Vpp) is driven High or Low. 

When the Status Register Write Disable (SRWD) bit of the Status Register is set to 1 , two 
cases need to be considered, depending on the state of Write Protect (W/Vpp): 

• If Write Protect (W/Vpp) is driven High, it is possible to write to the Status Register 
provided that the Write Enable Latch (WEL) bit has previously been set by a Write 
Enable (WREN) instruction. 

• If Write Protect (W/Vpp) is driven Low, it is not possible to write to the Status Register 
even if the Write Enable Latch (WEL) bit has previously been set by a Write Enable 
(WREN) instruction. (Attempts to write to the Status Register are rejected, and are not 
accepted for execution). As a consequence, all the data bytes in the memory area that 
are software protected (SPM) by the Block Protect (BP2, BP1 , BPO) bits of the Status 
Register, are also hardware protected against data modification. 

Regardless of the order of the two events, the Hardware Protected mode (HPM) can be 
entered: 

• by_setting the Status Register Write Disable (SRWD) bit after driving Write Protect 
(W/Vpp) Low 

• or by driving Write Protect (W/Vpp) Low after setting the Status Register Write Disable 
(SRWD) bit. 

The only way to exit the Hardware Protected mode (HPM) once entered is to pull Write 
Protect (W/Vpp) High. 

If Write Protect (W/Vpp) is permanently tied High, the Hardware Protected mode (HPM) can 
never be activated, and only the Software Protected mode (SPM), using the Block Protect 
(BP2, BP1, BPO) bits of the Status Register, can be used. 
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6.6 Read Data Bytes (READ) 

The device is first selected by driving CInip Select (S) Low. The instruction code for the Read 
Data Bytes (READ) instruction is followed by a 3-byte address (A23-A0), each bit being 
latched-in during the rising edge of Serial Clock (C). Then the memory contents, at that 
address, is shifted out on Serial Data output (DQ1), each bit being shifted out, at a 
maximum frequency fp, during the falling edge of Serial Clock (C). 

The instruction sequence is shown in Figure 13. 

The first byte addressed can be at any location. The address is automatically incremented 
to the next higher address after each byte of data is shifted out. The whole memory can, 
therefore, be read with a single Read Data Bytes (READ) instruction. When the highest 
address is reached, the address counter rolls over to OOOOOOh, allowing the read sequence 
to be continued indefinitely. 

The Read Data Bytes (READ) instruction is terminated by driving Chip Select (S) High. Chip 
Select (S) can be driven High at any time during data output. Any Read Data Bytes (READ) 
instruction, while an Erase, Program or Write cycle is in progress, is rejected without having 
any effects on the cycle that is in progress. 

Figure 13. Read Data Bytes (READ) instruction sequence and data-out sequence 



0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 



jm^mm[m..juiRjiJimR[wi 



DQO 



DQ1 



Instruction 



24-bit address 



MSB 



Higin Impedance 



Data Out 1 
7;^6X5"Yiy3Y2XlX0 

MSB 



Data Out 2 



1 . Address bits A23 to A22 are Don't care. 
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6.7 Read Data Bytes at higher speed (FAST_READ) 

The device is first selected by driving CInip Select (S) Low. The instruction code for the Read 
Data Bytes at higher speed (FAST_READ) instruction is followed by a 3-byte address (A23- 
AO) and a dummy byte, each bit being latched-in during the rising edge of Serial Clock (C). 
Then the memory contents, at that address, are shifted out on Serial Data output (DQ1 ) at a 
maximum frequency fc, during the falling edge of Serial Clock (C). 

The instruction sequence is shown in Figure 14. 

The first byte addressed can be at any location. The address is automatically incremented 
to the next higher address after each byte of data is shifted out. The whole memory can, 
therefore, be read with a single Read Data Bytes at higher speed (FAST_READ) instruction. 
When the highest address is reached, the address counter rolls over to OOOOOOh, allowing 
the read sequence to be continued indefinitely. 

The Read Data Bytes at higher speed (FAST_READ) instruction is terminated by driving 
Chip Select (S) High. Chip Select (S) can be driven High at any time during data output. Any 
Read Data Bytes at higher speed (FAST_READ) instruction, while an Erase, Program or 
Write cycle is in progress, is rejected without having any effects on the cycle that is in 
progress. 

Figure 14. Read Data Bytes at hiighier speed (FAST_READ) instruction sequence 
and data-out sequence 



A. 



0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 



DQO 



DQ1 



Instruction 24-bit address 



Higti Impedance 



32 33 34 35 38 37 38 39 40 41 42 43 44 45 46 47 



DQ1 



< Dummy byte 






r 












( 


DATA OUT 1 

3(!XD00©00 


DATA OUT 2 


r 



MSB 



MSB 



MSB 



AM 3737 



1 . Address bits A23 to A22 are Don't care. 
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6.8 Dual Output Fast Read (DOFR) 

The Dual Output Fast Read (DOFR) instruction is very similar to the Read Data Bytes at 
higher speed (FAST_READ) instruction, except that the data are shifted out on two pins (pin 
DQO and pin D01 ) instead of only one. Outputting the data on two pins instead of one 
doubles the data transfer bandwidth compared to the Read Data Bytes at higher speed 
(FAST_READ) instruction. 

The device is first selected by driving Chip Select (S) Low. The instruction code for the Dual 
Output Fast Read instruction is followed by a 3-byte address (A23-A0) and a dummy byte, 
each bit being latched-in during the rising edge of Serial Clock (C). Then the memory 
contents, at that address, are shifted out on DOO and D01 at a maximum frequency fc, 
during the falling edge of Serial Clock (C). 

The instruction sequence is shown in Figure 15. 

The first byte addressed can be at any location. The address is automatically incremented 
to the next higher address after each byte of data is shifted out on DOO and D01 . The whole 
memory can, therefore, be read with a single Dual Output Fast Read (DOFR) instruction. 
When the highest address is reached, the address counter rolls over to 00 OOOOh, so that 
the read sequence can be continued indefinitely 

Figure 15. Dual Output Fast Read instruction sequence 



Modes 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 

C Mode 2 



DQO 



DQ1 



Instruction 



\ r~\/ 



24-bit address 




23X22X21 )■■■( 3X2X1 XOl-- 



Higln Impedance 



32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 



...MnnnnnRfinnnnnnnnMn.mnn:: 



DQO 



DQ1 



Dummy byte - 



(:XD(3(3(D0(3(®0(D^ 



DATA OUT 1: DATA OUT 2: DATA OUT 31 



DATA OUT n; 



MSB MSB MSB MSB MSB 



1 . A23 to A22 are Don't care. 
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6.9 Read Lock Register (RDLR) 

The device is first selected by driving CInip Select (S) Low. The instruction code for the Read 
Lock Register (RDLR) instruction is followed by a 3-byte address (A23-A0) pointing to any 
location inside the concerned sector. Each address bit is latched-in during the rising edge of 
Serial Clock (C). Then the value of the Lock Register is shifted out on Serial Data output 
(DQ1), each bit being shifted out, at a maximum frequency fc, during the falling edge of 
Serial Clock (C). 

The instruction sequence is shown in Figure 16. 

The Read Lock Register (RDLR) instruction is terminated by driving Chip Select (S) High at 
any time during data output. 

Any Read Lock Register (RDLR) instruction, while an Erase, Program or Write cycle is in 
progress, is rejected without having any effects on the cycle that is in progress. 

Table 9. Lock Register out^^^ 



Bit 


Bit name 


Value 


Function 


b7-b2 


Reserved 


b1 


Sector Lock Down 


'1' 


The Write Lock and Lock Down bits cannot be changed. 
Once a '1 ' is written to the Lock Down bit it cannot be cleared 
to '0', except by a power-up. 


'0' 


The Write Lock and Lock Down bits can be changed by 
writing new values to them. 


bO 


Sector Write Lock 


'1' 


Write, Program and Erase operations in this sector will not be 
executed. The memory contents will not be changed. 


'0' 


Write, Program and Erase operations in this sector are 
executed and will modify the sector contents. 



1 . Values of (b1 , bO) after Power-up are defined in Section 7: Power-up and Power-down. 

Figure 16. Read Lock Register (RDLR) instruction sequence and data-out sequence 



0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 



J~ 



nm\m\m\i\..mmmmm 



DQO 



DQ1 



y 



Instruction 



24-bit address 



MSB 



High Impedance 



Lock Register Out 

MSB 



AM 3738 
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6.10 Read OTP (ROTP) 

The device is first selected by driving CInip Select (S) Low. The instruction code for the Read 
OTP (ROTP) instruction is followed by a 3-byte address (A23- AO) and a dummy byte. Each 
bit is latched in on the rising edge of Serial Clock (C). 

Then the memory contents at that address are shifted out on Serial Data output (DQ1). 
Each bit is shifted out at the maximum frequency fcmax, on the falling edge of Serial Clock 
(C). The instruction sequence is shown in Figure 17. 

The address is automatically incremented to the next higher address after each byte of data 
is shifted out. 

There is no rollover mechanism with the Read OTP (ROTP) instruction. This means that the 
Read OTP (ROTP) instruction must be sent with a maximum of 65 bytes to read, since once 
the 65^*^ byte has been read, the same (65**^) byte keeps being read on the DQ1 pin. 

The Read OTP (ROTP) instruction is terminated by driving Chip Select (S) High. Chip Select 
(S) can be driven High at any time during data output. Any Read OTP (ROTP) instruction 
issued while an Erase, Program or Write cycle is in progress, is rejected without having any 
effect on the cycle that is in progress. 

Figure 17. Read OTP (ROTP) instruction and data-out sequence 



A. 



0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 



DQO 



DQ1 



Instruction 24-bit address 



High Impedance 



32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 



DQO 



DQ1 



Dummy byte ■ 



DATA OUT 1 
7^6X5Y4Y3Y2'X1X0; 

MSB 



DATA OUT n 



■miXMiiQ&L.:. 



MSB 



MSB 

Ah 3573 



1 . A23 to A7 are Don't care. 

2. 1<n<65. 
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Page Program (PP) 



The Page Program (PP) instruction allows bytes to be programmed in the memory 
(changing bits from 1 to 0). Before it can be accepted, a Write Enable (WREN) instruction 
must previously have been executed. After the Write Enable (WREN) instruction has been 
decoded, the device sets the Write Enable Latch (WEL). 

The Page Program (PP) instruction is entered by driving Chip Select (S) Low, followed by 
the instruction code, three address bytes and at least one data byte on Serial Data input 
(DQO). If the 8 least significant address bits (A7-A0) are not all zero, all transmitted data that 
goes beyond the end of the current page are programmed from the start address of the 
same page (from the address whose 8 least significant bits (A7-A0) are all zero). Chip 
Select (S) must be driven Low for the entire duration of the sequence. 

The instruction sequence is shown in Figure 18. 

If more than 256 bytes are sent to the device, previously latched data are discarded and the 
last 256 data bytes are guaranteed to be programmed correctly within the same page. If less 
than 256 data bytes are sent to device, they are correctly programmed at the requested 
addresses without having any effects on the other bytes of the same page. 

For optimized timings, it is recommended to use the Page Program (PP) instruction to 
program all consecutive targeted bytes in a single sequence versus using several Page 
Program (PP) sequences with each containing only a few bytes (see Table 17: AC 
characteristics). 

Chip Select (S) must be driven High after the eighth bit of the last data byte has been 
latched in, otherwise the Page Program (PP) instruction is not executed. 

As soon as Chip Select (S) is driven High, the self-timed Page Program cycle (whose 
duration is tpp) is initiated. While the Page Program cycle is in progress, the Status Register 
may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress 
(WIP) bit is 1 during the self-timed Page Program cycle, and is 0 when it is completed. At 
some unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit is 
reset. 

A Page Program (PP) instruction applied to a page which is protected by the Block Protect 
(BP2, BP1 , BPO) bits (see Table 3 and Table 4) is not executed. 
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Figure 18. Page Program (PP) instruction sequence 





c 


0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 

^uuuuuuuuui..juuuuuuuuuuin. 


DQO X 


•* Instruction ^j* 24-bit address ►j^ Data byte 1 ^ 


S 


MSB MSB 

r 


c\j o-*ir>tDr--coCT> 

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 ° ° ° ° ° ° ° S 

= ...juuuuuuuuuuMuuui._aruuuuu^ 1 




udLd uyiti ^1 ^ udiduyLtJO ^ p udid uyit; ^uu ^ 


DQO - ■ '^yi 

MSB 


MSB MSB 

AM 3739 



1 . Address bits A23 to A22 are Don't care. 
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Dual Input Fast Program (DIFP) 



The Dual Input Fast Program (DIFP) instruction is very similar to the Page Program (PP) 
instruction, except that the data are entered on two pins (pin DQO and pin DQ1) instead of 
only one. Inputting the data on two pins instead of one doubles the data transfer bandwidth 
compared to the Page Program (PP) instruction. 

The Dual Input Fast Program (DIFP) instruction is entered by driving Chip Select (S) Low, 
followed by the instruction code, three address bytes and at least one data byte on Serial 
Data input (DQO). 

If the 8 least significant address bits (A7-A0) are not all zero, all transmitted data that goes 
beyond the end of the current page are programmed from the start address of the same 
page (from the address whose 8 least significant bits (A7-A0) are all zero). Chip Select (S) 
must be driven Low for the entire duration of the sequence. 

The instruction sequence is shown in Figure 19. 

If more than 256 bytes are sent to the device, previously latched data are discarded and the 
last 256 data bytes are guaranteed to be programmed correctly within the same page. If less 
than 256 data bytes are sent to device, they are correctly programmed at the requested 
addresses without having any effects on the other bytes in the same page. 

For optimized timings, it is recommended to use the Dual Input Fast Program (DIFP) 
instruction to program all consecutive targeted bytes in a single sequence rather to using 
several Dual Input Fast Program (DIFP) sequences each containing only a few bytes (see 
Table 1 7: AC characteristics). 

Chip Select (S) must be driven High after the eighth bit of the last data byte has been 
latched in, otherwise the Dual Input Fast Program (DIFP) instruction is not executed. 

As soon as Chip Select (S) is driven High, the self-timed Page Program cycle (whose 
duration is tpp) is initiated. While the Dual Input Fast Program (DIFP) cycle is in progress, 
the Status Register may be read to check the value of the Write In Progress (WIP) bit. The 
Write In Progress (WIP) bit is 1 during the self-timed Page Program cycle, and 0 when it is 
completed. At some unspecified time before the cycle is completed, the Write Enable Latch 
(WEL) bit is reset. 

A Dual Input Fast Program (DIFP) instruction applied to a page that is protected by the 
Block Protect (BP2, BP1, BPO) bits (see Table 2 and Table 3) is not executed. 
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Figure 19. Dual Input Fast Program (DIFP) instruction sequence 



0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 



Instruction 



24-bit address 



DQO 



DQ1 



IHigli Impedance 

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 



DATA IN 4 



DATA IN 1 



DATA IN 2 : DATA IN 3 



DATA IN 5 



DATA IN 256; 



©©©00©^^ 

■MSB 'MSB 



DQ1 -^5X3X1 

MSB 



^X3X1 

■MSB 



7^X3X1 

MSB 



^A3Xi; 

'MSB 



1 . A23 to A22 are Don't care. 
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Program OTP instruction (POTP) 



The Program OTP instruction (POTP) is used to program at most 64 bytes to tine OTP 
memory area (by cinanging bits from 1 to 0, only). Before it can be accepted, a Write Enable 
(WREN) instruction must previously have been executed. After the Write Enable (WREN) 
instruction has been decoded, the device sets the Write Enable Latch (WEL) bit. 

The Program OTP instruction is entered by driving Chip Select (S) Low, followed by the 
instruction opcode, three address bytes and at least one data byte on Serial Data input 
(DOO). 

Chip Select (S) must be driven High after the eighth bit of the last data byte has been 
latched in, otherwise the Program OTP instruction is not executed. 

There is no rollover mechanism with the Program OTP (POTP) instruction. This means that 
the Program OTP (POTP) instruction must be sent with a maximum of 65 bytes to program, 
once all 65 bytes have been latched in, any following byte will be discarded. 

The instruction sequence is shown in Figure 20. 

As soon as Chip Select (S) is driven High, the self-timed Page Program cycle (whose 
duration is tpp) is initiated. While the Program OTP cycle is in progress, the Status Register 
may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress 
(WIP) bit is 1 during the self-timed Program OTP cycle, and it is 0 when it is completed. At 
some unspecified time before the cycle is complete, the Write Enable Latch (WEL) bit is 
reset. 

To lock the OTP memory: 

Bit 0 of the OTP control byte, that is byte 64, (see Figure 21) is used to permanently lock the 
OTP memory array. 

• When bit 0 of byte 64 = '1 ', the 64 bytes of the OTP memory array can be programmed. 

• When bit 0 of byte 64 = '0', the 64 bytes of the OTP memory array are read-only and 
cannot be programmed anymore. 

Once a bit of the OTP memory has been programmed to '0', it can no longer be set to '1 '. 
Therefore, as soon as bit 0 of byte 64 (control byte) is set to '0', the 64 bytes of the OTP 
memory array become read-only in a permanent way. 

Any Program OTP (POTP) instruction issued while an Erase, Program or Write cycle is in 
progress is rejected without having any effect on the cycle that is in progress. 
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Figure 20. Program OTP (POTP) instruction sequence 



0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 
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•* Instruction >\< 24-bit address *r* Data byte 1 H 



DQO 



MSB 



MSB 
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1 . A23 to A7 are Don't care. 

2. 1 < n < 65 



Figure 21 . IHow to permanently lock the 64 OTP bytes 



64 data bytes 



OTP Control byte 
^ I 



Byte 
0 



Byte|Byte 
1 



Byte 


Byte 


63 


64 




X 


X 


X 


X 


X 


X 


X 


bitO 


When bit 0 = 0 


















the 64 OTP bytes 



become READ only 



Bit 1 to bit 7 are NOT 
programmable 



42/63 



M25PX32 



Instructions 



6.14 Write to Lock Register (WRLR) 

The Write to Lock Register (WRLR) instruction allows bits to be changed in the Lock 
Registers. Before it can be accepted, a Write Enable (WREN) instruction must previously 
have been executed. After the Write Enable (WREN) instruction has been decoded, the 
device sets the Write Enable Latch (WEL). 

The Write to Lock Register (WRLR) instruction is entered by driving Chip Select (S) Low, 
followed by the instruction code, three address bytes (pointing to any address in the targeted 
sector and one data byte on Serial Data input (DQO). The instruction sequence is shown in 
Figure 22. Chip Select (S) must be driven High after the eighth bit of the data byte has been 
latched in, otherwise the Write to Lock Register (WRLR) instruction is not executed. 

Lock Register bits are volatile, and therefore do not require time to be written. When the 
Write to Lock Register (WRLR) instruction has been successfully executed, the Write 
Enable Latch (WEL) bit is reset after a delay time less than tsHSL minimum value. 

Any Write to Lock Register (WRLR) instruction, while an Erase, Program or Write cycle is in 
progress, is rejected without having any effects on the cycle that is in progress. 

Figure 22. Write to Locl< Register (WRLR) instruction sequence 
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0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 

^ n rinnnnnnnnnn...RnnnnnnMnnrL^ 




•« Instruction 4* 24-Bit Address 4* Register J 

1 1 ''^ 1 


DQO y 


MSB MSB 




AM 3740 



Table 10. Lock Register in^^^ 



Sector 


Bit 


Value 


All sectors 


b7-b2 


'0' 


b1 


Sector Lock Down bit value (refer to Table 9) 


bO 


Sector Write Lock bit value (refer to Table 9) 



1 . Values of (b1 , bO) after Power-up are defined in Section 7: Power-up and Power-down. 
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Subsector Erase (SSE) 



The Subsector Erase (SSE) instruction sets to 1 (FFIn) all bits inside the chosen subsector. 
Before it can be accepted, a Write Enable (WREN) instruction must previously have been 
executed. After the Write Enable (WREN) instruction has been decoded, the device sets the 
Write Enable Latch (WEL). 

The Subsector Erase (SSE) instruction is entered by driving Chip Select (S) Low, followed 
by the instruction code, and three address bytes on Serial Data input (DQO). Any address 
inside the Subsector (see Table 4) is a valid address for the Subsector Erase (SSE) 
instruction. Chip Select (S) must be driven Low for the entire duration of the sequence. 

The instruction sequence is shown in Figure 23. 

Chip Select (S) must be driven High after the eighth bit of the last address byte has been 
latched in, otherwise the Subsector Erase (SSE) instruction is not executed. As soon as 
Chip Select (S) is driven High, the self-timed Subsector Erase cycle (whose duration is tsg^) 
is initiated. While the Subsector Erase cycle is in progress, the Status Register may be read 
to check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 
during the self-timed Subsector Erase cycle, and is 0 when it is completed. At some 
unspecified time before the cycle is complete, the Write Enable Latch (WEL) bit is reset. 

A Subsector Erase (SSE) instruction issued to a sector that is hardware or software 
protected, is not executed. 

Any Subsector Erase (SSE) instruction, while an Erase, Program or Write cycle is in 
progress, is rejected without having any effects on the cycle that is in progress. 

Figure 23. Subsector Erase (SSE) instruction sequence 



5 ^ 



0123456789 



29 30 31 
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1 . Address bits A23 to A22 are Don't care. 
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Sector Erase (SE) 



The Sector Erase (SE) instruction sets to 1 (FFIn) all bits inside the chosen sector. Before it 
can be accepted, a Write Enable (WREN) instruction must previously have been executed. 
After the Write Enable (WREN) instruction has been decoded, the device sets the Write 
Enable Latch (WEL). 

The Sector Erase (SE) instruction is entered by driving Chip Select (S) Low, followed by the 
instruction code, and three address bytes on Serial Data input (DQO). Any address inside 
the Sector (see Table 4) is a valid address for the Sector Erase (SE) instruction. Chip Select 
(S) must be driven Low for the entire duration of the sequence. 

The instruction sequence is shown in Figure 24. 

Chip Select (S) must be driven High after the eighth bit of the last address byte has been 
latched in, otherwise the Sector Erase (SE) instruction is not executed. As soon as Chip 
Select (S) is driven High, the self-timed Sector Erase cycle (whose duration is tg^) is 
initiated. While the Sector Erase cycle is in progress, the Status Register may be read to 
check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 
during the self-timed Sector Erase cycle, and is 0 when it is completed. At some unspecified 
time before the cycle is completed, the Write Enable Latch (WEL) bit is reset. 

A Sector Erase (SE) instruction applied to a page which is protected by the Block Protect 
(BP2, BP1 , BPO) bits (see Table 3 and Table 4) is not executed. 

Figure 24. Sector Erase (SE) instruction sequence 
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1 . Address bits A23 to A22 are Don't care. 
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6.17 Bulk Erase (BE) 

The Bulk Erase (BE) instruction sets all bits to 1 (FFh). Before it can be accepted, a Write 
Enable (WREN) instruction must previously have been executed. After the Write Enable 
(WREN) instruction has been decoded, the device sets the Write Enable Latch (WEL). 

The Bulk Erase (BE) instruction is entered by driving Chip Select (S) Low, followed by the 
instruction code on Serial Data input (DQO). Chip Select (S) must be driven Low for the 
entire duration of the sequence. 

The instruction sequence is shown in Figure 25. 

Chip Select (S) must be driven High after the eighth bit of the instruction code has been 
latched in, otherwise the Bulk Erase instruction is not executed. As soon as Chip Select (S) 
is driven High, the self-timed Bulk Erase cycle (whose duration is tg^) is initiated. While the 
Bulk Erase cycle is in progress, the Status Register may be read to check the value of the 
Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Bulk 
Erase cycle, and is 0 when it is completed. At some unspecified time before the cycle is 
completed, the Write Enable Latch (WEL) bit is reset. 

The Bulk Erase (BE) instruction is executed only if all Block Protect (BP2, BP1 , BPO) bits are 
0. The Bulk Erase (BE) instruction is ignored if one, or more, sectors are protected. 

Figure 25. Bulk Erase (BE) instruction sequence 
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6.18 Deep Power-down (DP) 

Executing the Deep Power-down (DP) instruction is tine only way to put tine device in tine 
lowest consumption mode (the Deep Power-down mode). It can also be used as a software 
protection mechanism, while the device is not in active use, as in this mode, the device 
ignores all Write, Program and Erase instructions. 

Driving Chip Select (S) High deselects the device, and puts the device in the Standby Power 
mode (if there is no internal cycle currently in progress). But this mode is not the Deep 
Power-down mode. The Deep Power-down mode can only be entered by executing the 
Deep Power-down (DP) instruction, subsequently reducing the standby current (from Iqqi to 
Icc2' 3S specified in Table 16). 

To take the device out of Deep Power-down mode, the Release from Deep Power-down 
(RDP) instruction must be issued. No other instruction must be issued while the device is in 
Deep Power-down mode. 

The Deep Power-down mode automatically stops at Power-down, and the device always 
Powers-up in the Standby Power mode. 

The Deep Power-down (DP) instruction is entered by driving Chip Select (S) Low, followed 
by the instruction code on Serial Data input (DQO). Chip Select (S) must be driven Low for 
the entire duration of the sequence. 

The instruction sequence is shown in Figure 26. 

Chip Select (S) must be driven High after the eighth bit of the instruction code has been 
latched in, otherwise the Deep Power-down (DP) instruction is not executed. As soon as 
Chip Select (S) is driven High, it requires a delay of top before the supply current is reduced 
to I QQ2 and the Deep Power-down mode is entered. 

Any Deep Power-down (DP) instruction, while an Erase, Program or Write cycle is in 
progress, is rejected without having any effects on the cycle that is in progress. 



Figure 26. Deep Power-down (DP) instruction sequence 
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Release from Deep Power-down (RDP) 



Once the device has entered the Deep Power-down mode, all instructions are ignored 
except the Release from Deep Power-down (RDP) instruction. Executing this instruction 
takes the device out of the Deep Power-down mode. 

The Release from Deep Power-down (RDP) instruction is entered by driving Chip Select (S) 
Low, followed by the instruction code on Serial Data input (DQO). Chip Select (S) must be 
driven Low for the entire duration of the sequence. 

The instruction sequence is shown in Figure 27. 

The Release from Deep Power-down (RDP) instruction is terminated by driving Chip Select 
(S) High. Sending additional clock cycles on Serial Clock (C), while Chip Select (S) is driven 
Low, cause the instruction to be rejected, and not executed. 

After Chip Select (S) has been driven High, followed by a delay, tpop the device is put in the 
Standby mode. Chip Select (S) must remain High at least until this period is over. The 
device waits to be selected, so that it can receive, decode and execute instructions. 

Any Release from Deep Power-down (RDP) instruction, while an Erase, Program or Write 
cycle is in progress, is rejected without having any effects on the cycle that is in progress. 

Figure 27. Release from Deep Power-down (RDP) instruction sequence 
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7 



Power-up and Power-down 



At Power-up and Power-down, the device must not be selected (that is Chip Select (S) must 
follow the voltage applied on Vcc) until Vcc reaches the correct value: 

• Vcc(min) at Power-up, and then for a further delay of tvsi 

• Vss at Power-down 

A safe configuration is provided in Section 3: SPI modes. 

To avoid data corruption and inadvertent write operations during Power-up, a Power On 
Reset (POR) circuit is included. The logic inside the device is held reset while Vqc is less 
than the Power On Reset (POR) threshold voltage, Vwi - all operations are disabled, and 
the device does not respond to any instruction. 

Moreover, the device ignores all Write Enable (WREN), Page Program (PP), Dual Input Fast 
Program (DIFP), Program OTP (POTP), Subsector Erase (SSE), Sector Erase (SE), Bulk 
Erase (BE), Write Status Register (WRSR) and Write to Lock Register (WRLR) instructions 
until a time delay of tpuvv has elapsed after the moment that Vcc ''ises above the Vwi 
threshold. However, the correct operation of the device is not guaranteed if, by this time, Vcc 
is still below Vcc(min). No Write Status Register, Program or Erase instructions should be 
sent until the later of: 

• tpuw after Vcc has passed the Vwi threshold 

• tvsL after Vcc has passed the Vcc(min) level 
These values are specified in Table 11. 

If the time, tvsi. has elapsed, after Vcc ''ises above Vcc(min), the device can be selected for 
READ instructions even if the tpyvv delay has not yet fully elapsed. 

After Power-up, the device is in the following state: 

• The device is in the Standby Power mode (not the Deep Power-down mode). 

• The Write Enable Latch (WEL) bit is reset. 

• The Write In Progress (WIP) bit is reset. 

• The Lock Registers are configured as: (Write Lock bit. Lock Down bit) = (0,0) 

Normal precautions must be taken for supply line decoupling, to stabilize the Vcc supply. 
Each device in a system should have the Vcc 'ii^s decoupled by a suitable capacitor close to 
the package pins (generally, this capacitor is of the order of 100 nP). 

At Power-down, when Vcc drops from the operating voltage, to below the Power On Reset 
(POR) threshold voltage, Vwi, all operations are disabled and the device does not respond 
to any instruction. (The designer needs to be aware that if Power-down occurs while a Write, 
Program or Erase cycle is in progress, some data corruption may result.) 

• VppH must be applied only when Vcc is stable and in the Vccmin to Vcc^ax voltage 



range. 
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Figure 28. Power-up timing 
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Table 1 1 . Power-up timing and V^i threshold 



Symbol 


Parameter 


Min. 


Max. 


Unit 


tvSL*^' 


Vcc(min) to S low 


30 






tpuw'^* 


Time delay to write instruction 


1 


10 


ms 


Vwi'^' 


Write Inhibit voltage 


1.5 


2.5 


V 



1 . These parameters are characterized only. 
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8 Initial delivery state 



The device is delivered with the memory array erased: all bits are set to 1 (each byte 
contains FFh). The Status Register contains OOh (all Status Register bits are 0). 



9 Maximum rating 



Stressing the device outside the ratings listed in Table 12: Absolute maximum ratings may 
cause permanent damage to the device. These are stress ratings only, and operation of the 
device at these, or any other conditions outside those indicated in the operating sections of 
this specification, is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. Refer also to the STMicroelectronics SURE 
Program and other relevant quality documents. 



Table 12. Absolute maximum ratings 



Symbol 


Parameter 


Min. 


Max. 


Unit 


TsTG 


Storage temperature 


-65 


150 


°C 


Tlead 


Lead temperature during soldering 




see*^* 


°C 


Vio 


Input and output voltage (with respect to ground) 


-0.6 


Vcc+0.6 


V 


Vqc 


Supply voltage 


-0.6 


4.0 


V 


Vpp 


Fast Program/Erase voltage 


-0.2 


10.0 


V 


^ESD 


Electrostatic discharge voltage (Human Body model)*^' 


-2000 


2000 


V 



1 . Compliant with JEDEC Std J-STD-020C (for small body, Sn-Pb or Pb assembly), the ST ECOPACK® 
7191395 specification, and the European directive on Restrictions on Hazardous Substances (RoHS) 
2002/95/EU. 

2. JEDEC Std JESD22-A114A (CI = 100 pF, R1 = 1500n, R2 = 500 n). 
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10 DC and AC parameters 

This section summarizes tine operating and measurement conditions, and tine DC and AC 
cinaracteristics of tine device. Tine parameters in tine DC and AC CInaracteristic tables tinat 
follow are derived from tests performed under the measurement conditions summarized in 
the relevant tables. Designers should check that the operating conditions in their circuit 
match the measurement conditions when relying on the quoted parameters. 



Table 13. Operating conditions 



Symbol 


Parameter 


Min. 


Typ. 


Max. 


Unit 


Vcc 


Supply voltage 


2.7 




3.6 


V 


VpPH 


Supply voltage on Vpp pin for Fast Bulk Erase mode 


8.5 




9.5 


V 


Ta 


Ambient operating temperature 


-40 




85 


°c 


Tavpp 


Ambient operating temperature for Fast Bulk Erase 
mode 


15 


25 


35 





Table 14. AC measurement conditions 



Symbol 


Parameter 


Min. 


Max. 


Unit 


Cl 


Load capacitance 


30 


pF 




Input rise and fall times 




5 


ns 




Input pulse voltages 


0.2Vcc to 0.8Vcc 


V 




Input timing reference voltages 


0.3Vcc to 0.7Vcc 


V 




Output timing reference voltages 


Vcc/ 2 


V 



1 . Output Hi-Z is defined as the point where data out is no longer driven. 

Figure 29. AC measurement I/O waveform 
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Table 15. Capacitance^""^ 



Symbol 


Parameter 


Test condition 


Min. 


Max. 


Unit 


C|N/OUT 


Input/output capacitance (DQ0/DQ1) 


VouT = 0 V 




8 


pF 


C|N 


Input capacitance (other pins) 


V|N = OV 




6 


pF 



1 . Sampled only, not 1 00% tested, at 1^=25 °C and a frequency of 20 MHz. 



Input levels 
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Table 16. DC characteristics 



Symbol 


Parameter 


Test condition (in addition 
to those in Table 13) 


Min. 


Max. 


Unit 


Ili 


Input leakage current 






±2 


ma 


Ilo 


Output leakage current 






±2 


ma 


lcci 


Standby current 


S = Vcc, V|N = Vss or Vcc 




50 


ha 


ICC2 


Deep Power-down current 


S = Vcc, V|N = Vgg or Vcc 




10 


^A 


ICC3 


Operating current (READ) 


C = 0.1Vcc/0.9Vccat 
75 MHz, DQ1 = open 






mA 


C = 0.1Vcc/0.9Vccat 

^/ll-l7 nni — nnon 
oo Ivinz, L/^ 1 — upcll 




4 


mA 


Operating current (DOFR) 


u = U. 1 Vcc ' "CC 
75 IVIHz, DQ1 = open 




15 


mA 


ICC4 


^^'pcrdiniy curryiiL 


^ - \/ 

t) - Vcc 






m A 
1 IIM 


Operating current (DIFP) 


S = Vcc 




15 


mA 


ICC5 


Operating current (WRSR) 


S = Vcc 




15 


mA 


ICC6 


Operating current (SE) 


S = Vcc 




15 


mA 


ICC7 


Operating current (BE) 


S = Vcc 




15 


mA 


'CCPP 


Operating current for Fast 

Ri ilk PraQP mnrlp 
Duifx ^1 doo 1 1 luuo 


S = Vcc, Vpp = Vpp|_| 




20 


mA 


Ipp 


Vpp operating current in Fast 
Bulk Erase mode 


S = Vcc> Vpp = VppH 




20 


mA 


V|L 


Input low voltage 




-0.5 


0.3Vcc 


V 


V|H 


Input high voltage 




0.7Vcc 


Vcc+0.4 


V 


Vol 


Output low voltage 


Iql = 1.6 mA 




0.4 


V 


VoH 


Output high voltage 


Ioh = -100mA 


Vcc-0.2 




V 
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Table 17. AC characteristics^^) 



Test conditions specified in Table 13 and Table 14 




Alt 


Psirsi motor 


Min 

IVIII !■ 


TVD (2) 

lyp. 


IVIdAi 


1 Init 

Ul III 


fc 


fc 


Clock frequency for the following 
instructions: DOFR, DIFR FAST READ, 
SSE, SE, BE, DR WREN, WRDI, RDID, 
RDSR, WRSR, ROTR PR ROTR WRLR, 
RDLR, RDR 


D.C. 




75 


MHz 


fR 




Clock frequency for READ instructions 


D.C. 




33 


MHz 


tcH'^' 


tcLH 


Clock High time 


6 






ns 


tcL<^' 


tcLL 


Clock Low time 


6 






ns 


t (4) 
ICLCH 




Clock rise time*^' (peak to peak) 


0.1 






V/ns 


t (4) 
ICHCL 




Clock fall time*^' (peak to peak) 


0.1 






V/ns 


tsLCH 


tcss 


S active setup time (relative to C) 


5 






ns 


tcHSL 




S not active hold time (relative to C) 


5 






ns 


bvcH 




Data In setup time 


2 






ns 


tcHDX 


^DH 


Data In hold time 


5 






ns 


tcHSH 




S active hold time (relative to C) 


5 






ns 


tsHCH 




S not active setup time (relative to C) 


5 






ns 


tsHSL 


tcSH 


S deselect time 


100 






ns 


t (4) 
^SHQZ 


bis 


Output Disable time 






8 


ns 


^CLQV 


■I- 


Clock Low to Output valid under 30 pF 






8 


ns 


Clock Low to Output valid under 10 pF 






6 


ns 


*CLQX 




Output hold time 


0 






ns 


tHLCH 




HOLD setup time (relative to C) 


5 






ns 


tcHHH 




HOLD hold time (relative to C) 


5 






ns 


^HHCH 




HOLD setup time (relative to C) 


5 






ns 


^CHHL 




HOLD hold time (relative to C) 


5 






ns 


t (4) 


t| 7 


HOLD to Output Low-Z 






8 


ns 


t (4) 
iHLQZ 


tHZ 


HOLD to Output High-Z 






8 


ns 


t (6) 
%HSL 




Write Rrotect setup time 


20 






ns 


t (6) 
ISHWL 




Write Protect hold time 


100 






ns 


tvPPHSL*^' 




Enhanced Program supply voltage High 
(Vpp|_|) to Chip Select Low 


200 






ns 


t (4) 




S High to Deep Power-down mode 






3 


MS 


t (4) 
iRDP 




S High to Standby mode 






30 


MS 
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Table 17. AC characteristics^''^ (continued) 



Test conditions specified in Table 13 and Table 14 


Symbol 


Alt. 


Parameter 


Min. 


Typ.(2) 


Max. 


Unit 


tw 




Write Status Register cycle time 




1.3 


15 


ms 






Page Program cycle time (256 bytes) 




0.8 




ms 


tpp'^) 




Page Program cycle time (n bytes) 




int(n/8) X 0.025(9> 


5 






Program OTP cycle time (64 bytes) 




0.2 




ms 


tsSE 




Subsector Erase cycle time 




70 


150 


ms 


tsE 




Sector Erase cycle time 




1 


3 


s 


tBE 




Bulk Erase cycle time 




34 


80 


s 




Bulk Erase cycle time (Vpp = Vppn) 




17 





1. Preliminary data. 

2. Typical values given for Tft = 25° C. 

3- tcH + tcL must be greater than or equal to 1/ fc 

4. Value guaranteed by characterization, not 100% tested in production. 

5. Expressed as a slew-rate. 

6. Only applicable as a constraint for a WRSR instruction when SRWD is set at 1 . 

7. VppH should be kept at a valid level until the program or erase operation has completed and its result 
(success or failure) is known. 

8. When using the Page Program (PP) instruction to program consecutive bytes, optimized timings are 
obtained with one sequence including all the bytes versus several sequences of only a few bytes. (1 < n < 
256) 

9. int(A) corresponds to the upper integer part of A. E.g. int(1 2/8) = 2, int(32/8) = 4 int(1 5.3) =1 6. 

Figure 30. Serial input timing 
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Figure 31 . Write Protect Setup and Hold timing during WRSR when SRWD=1 
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Figure 32. IHold timing 
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Figure 33. Output timing 
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Figure 34. VppH timing 
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Package mechanical 



Figure 35. VFQFPN8 (lUILPS) 8-lead very thin fine pitch quad flat package no lead, 
6x5 mm, package outline 
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1 . Drawing is not to scale 

Table 18 



VFQFPN8 (MLP8) 8-lead very thin fine pitch quad flat package no lead, 
6x5 mm, package mechanical data 



Symbol 


millimeters 


inches 


Typ 


Min 


Max 


Typ 


Min 


Max 


A 


0.85 


0.80 


1.00 


0.0335 


0.0315 


0.0394 


A1 




0.00 


0.05 




0.0000 


0.0020 


A2 


0.65 






0.0256 






A3 


0.20 






0.0079 






b 


0.40 


0.35 


0.48 


0.0157 


0.0138 


0.0189 


D 


6.00 






0.2362 






D1 


5.75 






0.2264 






D2 


3.40 


3.20 


3.60 


0.1339 


0.1260 


0.1417 


E 


5.00 






0.1969 






E1 


4.75 






0.1870 






E2 


4.00 


3.80 


4.30 


0.1575 


0.1496 


0.1693 


e 


1.27 






0.0500 






R1 


0.10 


0.00 




0.0039 


0.0000 




L 


0.60 


0.50 


0.75 


0.0236 


0.0197 


0.0295 


0 






12° 






12° 


aaa 






0.15 






0.0059 


bbb 






0.10 






0.0039 


ddd 






0.05 






0.0020 
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Figure 36. S08W 8 lead plastic small outline, 208 mils body width, package outline 




1 . Drawing is not to scale 

Table 19 



S08W 8 lead plastic small outline, 208 mils body width, package 
mechanical data 



Symbol 


millimeters 


inches 


Typ 


Min 


Max 


Typ 


Min 


Max 


A 






2.50 






0.098 


A1 




0.00 


0.25 




0.000 


0.010 


A2 




1.51 


2.00 




0.059 


0.079 


b 


0.40 


0.35 


0.51 


0.016 


0.014 


0.020 


c 


0.20 


0.10 


0.35 


0.008 


0.004 


0.014 


CP 






0.10 






0.004 


D 






6.05 






0.238 


E 




5.02 


6.22 




0.198 


0.245 


E1 




7.62 


8.89 




0.300 


0.350 


e 


1.27 






0.050 






k 




0° 


10° 




0° 


10° 


L 




0.50 


0.80 




0.020 


0.031 


N 


8 


8 
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Figure 37. S016 wide - 16-lead plastic small outline, 300 mils body width, package 
outline 




1 . Drawing is not to scale 

Table 20 



S016 wide - 16-lead plastic small outline, 300 mils body width, 
mechanical data 



Symbol 


millimeters 


inches 


Typ 


Min 


Max 


Typ 


Min 


Max 


A 




2.35 


2.65 




0.093 


0.104 


A1 




0.10 


0.30 




0.004 


0.012 


B 




0.33 


0.51 




0.013 


0.020 


C 




0.23 


0.32 




0.009 


0.013 


D 




10.10 


10.50 




0.398 


0.413 


E 




7.40 


7.60 




0.291 


0.299 


e 


1.27 






0.050 






H 




10.00 


10.65 




0.394 


0.419 


h 




0.25 


0.75 




0.010 


0.030 


L 




0.40 


1.27 




0.016 


0.050 


e 




0° 


8° 




0° 


8° 


ddd 






0.10 






0.004 
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12 Part numbering 

Table 21. Ordering information scheme 

Example: M25PX32 - V MW6 E 

Device type 

M25PX = serial Flash memory, 4-Kbyte and 64-Kbyte 
erasable sectors, dual input/output 

Device function 

32 = 32 Mbit (4 Mb x 8) 

Operating voltage 

V = Vcc = 2.7 V to 3.6 V 

Package 

MW = S08W (208 mils width) 
MF = SO16(300 mils width) 
MP = VFQFPN 6 X 5 mm (MLP8) 

Device grade 

6 = Industrial temperature range, -40 to 85 °C. 
Device tested with standard test flow 

Option 

E = Standard Packing ECOPACK® (RoHS compliant) 
F = Tape & Reel Packing ECOPACK® (RoHS compliant) 



Note: For a list of available options (speed, package, etc.) or for further information on any aspect 
of tfiis device, please contact your nearest ST Sales Office. 

Note: 1 Secure options are available on customer requests. For example, main sectors can be 
configured as OTP protected areas and ttie memory can be protected during power-up. 

The category of second Level Interconnect is marked on the package and on the inner box 
label, in compliance with JEDEC Standard JESD97. The maximum ratings related to 
soldering conditions are also marked on the inner box label. 
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Table 22. Document revision history 



Date 


Revision 


Changes 


19-Dec-2006 


0.1 


Initial release. 


31-Jul-2007 


1 


Document status promoted from Target Specification to Preliminary Data. 
Added the S016 (MF) package. 

Added specific hardware protection (see Section 4.8.2: Specific liardware 
and software protection). 

IVIodified the RDID instruction (see Section 6.3: Read Identification 
(RDID)). 


20-Aug-2007 


2 


Updated the typical value for the Deep Power-down current (Icc2)- 
IVIodified Lock Registers' configuration in Section 7: Power-up and Power- 
down. 
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Information in this document is provided soleiy in connection with ST products. STMIcroeleotronics NV and its subsidiaries ("ST") reserve the 
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All ST products are sold pursuant to ST's terms and conditions of sale. 
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document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products 
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